Second-stage juveniles of 33 Meloidogyne species are classified into 12 groups on the basis of similarities in tail shape. Within groups, species are distinguished by shape or by measurements of tail length and hyaline tail terminus length. These characters aid species differentiation because they are species-specific with little variation within species but exhibit broad variation over all the species in the genus: this is illustrated using principal coordinate and canonical variate analyses. Intra-specific variation in these characters is tested in different populations of three of the species, M. graminicola, M. naasi and M. javanica, where it is shown that although intra-specific variation is low, differences between populations may be larger than between some species. The combined use of tail shape and tail and hyaline tail terminus measurements in second-stage juveniles are considered to aid species identification when used together with good differentiating characters from other life stages.
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Keywords: taxonomy, root-knot nematodes, species differentiation This paper considers Meloidogyne species identification using characters of second-stage juveniles.
In Jepson (1983) morphology of the male head and stylet, and measurements of stylet length and distance of the dorsal oesophageal gland orifice from the stylet base, were presented as reliable characters exhibiting limited intra-specific variation, therefore useful in identifying species especially when used in combination with differential characters of other life stages. Additionally, the least variable and most differential quantitative characters in second-stage juveniles were identified and assessed, of which tail length was shown by multivariate analysis to be the most useful. Here, second-stage juvenile tail length is used with tail shape and appearance to differentiate Meloidogyne species more easily especially when used with similar characters of males (see above) and females which are known to be easy to use and effective in separating species. Whitehead (1968) illustrated and measured second-stage juvenile tails and presented a key to 23 species which used tail length, number of post-labial annules, stylet length, position of hemizonid in relation to the excretory pore, inflation of the rectum, nature of the lateral field and, in only a few cases, tail shape. Tail length and shape were not correlated and their full potential for identification was not achieved. Nyczepir et al. (1982) noted the value of tail shape for distinguishing sympatric species, M. chitwoodi and M. hapla on potato in Northwestern United States. '
MATERIALS AND METHODS
Second-stage juveniles of 33 species are included: these are listed in Table I . Fresh second-stage juveniles from cultures were fixed and mounted in hot TAF or lactophenol following water hatching from egg masses extracted from roots. Specimens on existing slides in the collections had been fixed and mounted in various ways.
Tails were examined in lateral view and micrographs taken using differential interference contrast illumination.
Where possible tail shapes of 50-100 individuals per species were examined.
Numbers of individuals measured are in Table II grahami and M. incognita wartellez). Other published data are omitted because they frequently lack information (i.e. sample size, mean, range, standard deviation etc.) and different methods of fixation affect measurements.
For the new data, specimens were fixed in the same way so as to be comparable.
An objective assessment of characters was made using principal coordinate (PCA) (Gower, 1966) and canonical variate (CVA) (Sneath & Sokal, 1973 ) analyses of ten variates from 15 populations (including an additional population of M. graminis, Maryland, U.S.A.): body length, stylet knob width, stylet knob length, distance from dorsal oesophageal gland orifice (DGO) to stylet base, feeding pump lining length, feeding pump lining width, distance from anterior end to excretory pore, length of hyaline tail terminus, tail length and distance from anterior end to stylet base.
Intra-specific variation of tail and hyaline tail terminus length was investigated by calculating analyses of variance for five populations of M.
graminicola, four of M. naasi and four of M. javanica.
RESULTS
The results of tail length and hyaline tail terminus length measurements are summarised in Table II . 33 species are allocated to twelve distinct groups (defined in detail below) based upon similarity in tail shape (Figs 1-44) .
The range of tail shape in second-stage juveniles is wide, with an almost continuous series from short and broad (Group 1) to long and narrow (Group 12).
Tail length is correlated to some extent with tail shape (Fig. 45b) so that in the qualitatively based groups, group 1 has the shortest average tail lengths (16-27 ,m) increasing through the groups to group 12 with the longest average tail length (99.7 ,m) (Table III) .
